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M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
To our knowledge no review of existing instruments to measure neophobia and willingness to try 73 unfamiliar foods is available at present. It is necessary to evaluate the relevance of varying 74 instruments and measurement outcomes in the different studies to enable critical selection of the 75 most relevant instrument according to the purpose of a given investigation. Moreover, such 76 evaluation would provide information about important considerations for future development of 77
instruments. 78
The aim of our work is to review instruments to measure neophobia and willingness to try 79 unfamiliar foods. We do this by providing an overview and evaluate strengths and weaknesses of 80 these instruments. We assess measurement outcomes, samples, items, scales and procedures, and 81 evaluate the quality of evidence. Finally, we discuss relevance and establish recommendations for 82 selection of instruments to measure neophobia and willingness to try unfamiliar foods. 83 84
Identification of relevant literature

85
We review direct instruments to measure neophobia and willingness to try unfamiliar foods. 86 M A N U S C R I P T Table 1 . Instruments used to measure neophobia and willingness to try unfamiliar foods in subjects (note that an "item" is considered a question or statement). Several factors are covered by the CEBQ; responsiveness to and enjoyment of food, satiety responsiveness, slowness in eating, fussiness, emotional overeating, emotional undereating, and desire for drinks. CEBQ was developed to assess early precursors of obesity in children, hence questions were directed towards measures of obesity. However, questions relating to fussiness and enjoyment of food appear relevant in relation to measuring food neophobia. Items were similar for vegetables and fruits on the 2 subscales. Transmission of answers from one scale to the other may occur and lead to bias in responses on the second scale. The tool was developed specifically for vegetables and fruits.
A C C E P T E D ACCEPTED MANUSCRIPT
A-2
The tool is easy to apply.
A-3
Food and Eating Questionnaire (FEQ) (Raudenbush et al. 1995 In the preference test both liking and attitude was included in the same questionnaire which may be confusing and could benefit from being presented in different questionnaires. Food items used to assess behavioral food neophobia may not be novel to children nowadays. The instrument was developed in 1994 and availability of foods from other countries has increased since then. Familiarity with food items was measured by number of times eaten, which may not reflect novelty, as eating a food just once leads to considerably decreased novelty of the food. Children's behavioral food neophobia was significantly correlated with trait neophobia and parents´ prediction of the child's willingness to eat foods, hence both tools may be useful to measure food neophobia in a child. Children´s and parents´ behavioral and trait neophobia scores correlated. Investigating neophobia in parents, and parents´ prediction of their child's level of neophobia along with administration of a behavioral test to the child is likely to be an appropriate instrument to measure food neophobia in children.
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A-13
Children's willingness to try vegetables and fruits
The instrument was developed through telephone interviews with parents and 3 pilot studies.
Interventions consisted of 3 groups of subjects: Group 1 was served a snack of fruits/vegetables as nutrition intervention, group 2 was pseudocontrols (involved in physical activity intervention), group 3 was a control (no intervention). In total 284 subjects, 5-14 years.
WillTry: 31-item test with 3 subscales (α=0.46-0.77) [Construct (convergent) validationfactor analysis and rated willingness to try foods correlated with percentage consumed foods (behavioral validation)].
The instrument is comprehensive tool -it measures both familiar and novel vegetables and fruit, but also parameters which are irrelevant in relation to neophobia. It is a time-consuming instrument, as it is intervieweradministered in a one-to-one setting.
Items regarding locations where children would be willing to try new foods provide insight into cultural aspects that influence acceptability of novel foods. Observation of direct food intake along with the questionnaire is used as a validation method, which may be appropriate to avoid bias in self-reported data.
a Instruments included a questionnaire (+), a behavioral test (++) and/or use of pictures of food instead of actual food, which forms part of either the questionnaire or behavioral test (+++).
Cronbach´s alpha (α) was not available in the study. [-] indicates measures of validity was not included in the study.
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REVIEW OF INSTRUMENTS 114
Overview of Instruments 115
Reviewing the 13 instruments leads to the immediate conclusion that different aspects of neophobia 116 and willingness to try unfamiliar foods can be measured by several means. This implies that in a 117 planned study a clear aim must be defined to enable selecting of an appropriate instrument to 118 measure food neophobia, and/or willingness to try unfamiliar foods. 119 120 Subjects: Within the studies reviewed, sample size including all subjects involved in tests of the 121 instrument ranged from 113 to 16.644 with most studies including from around 280 to 600 subjects. 122 It has been proposed that 100 to 200 subjects are required to construct a scale (Spector 1992). 123
Accordingly, all studies included the minimum number of respondents required to construct a scale. 124
However, the number of respondents involved in relation to the questionnaire and behavioral tests 125
varied. Yet, more than 100 respondents completed the questionnaire in all studies. 126
Children, adolescents, adults and elderly alike were involved in development of the different 127 instruments with subjects´ ages ranging from 2 to 65 years. However, one study did not report age 128 However, behavioral tests with actual foods may be more reliable to assess food-related behavior, 268 because it is possible to evaluate an actual food with more senses than a picture, which may be 269 judged only by the sight, associations and memories of other sensory attributes of the food. 270 Accordingly, using pictures of novel foods may be particularly challenging in this context. and eating apathy in one questionnaire. The subscale "eating apathy" is not very reliable (α=0.39), 341 whereas the subscales "neophobia" consisting of 7 items and "pickiness" consisting of 4 items, are 342 highly reliable (α=0.85-0.86). However, the subscales are administered together as one 343 questionnaire implying the overall reliability is in between α=0.39-0.86 (exact α is not reported). 344
The FEQ has good measures of validity. When examining the content of items in the FEQ, it 345 appears that only the subscale "neophobia", which consist of a modified version of the original 346 FNS, is relevant to measure food neophobia and willingness to try unfamiliar foods. The usefulness 347 of the FEQ to measure neophobia is therefore very limited, and we recommend to use the original 348
FNS instead of the FEQ. 349
The FAS (Frank & van der Klaauw 1994) constitutes a comprehensive instrument including rated 350 willingness to try 455 foods and beverages. Moreover, it includes the same items as the FEQ, but 351 the items are not separated into subscales. Cronbach´s α is not specified, and reliability of the 352 instrument can therefore not be evaluated. However, the researchers find that familiarity and 353 pleasantness is correlated with rejection of foods (p<0.0001). The FAS therefore has potential to 354 assess individual differences in responses to food. However, it is highly time-consuming for the 355 respondent and it encompasses specific foods, which may not be relevant across cultures. 356
Nevertheless, the 20-item scale, which constitutes the questionnaire of the FAS, may have potential 357 to assess neophobia and willing to try unfamiliar food. Based on the content of items and because 358 the Cronbach´s α was not reported, we believe the FNS is a more reliable instrument to assess food 359 neophobia and willingness to try unfamiliar foods, however. In the 13 instruments reviewed, 113 to 1485 subjects aged 2 to 65 years were involved, 6 to 35 437 items were included, scales with 3 to 7 response categories were used and in 6 studies behavioral 438 validation tests were included. 439
440
We recommend selecting the one among the 13 instruments, which most accurately measures an 441 intended outcome in relation to the target group. Moreover, it is important to select a scale 442 accordingly. No studies reported what the optimal number of items in relation to specific target 443 groups is. In accordance with findings discussed previously, it seems appropriate to select 3-to 5-444 point scales for children, 5-to 7-point scales for parents responding on behalf of their child and 7 to 445 10 response categories for adults. The attention span of different age groups may differ, and we 446 consequently suggest including fewer items in relation to children and more in relation to adults. In 447 any case, we recommend including as few and relevant items as possible when developing a new 448
instrument. 449
The optimal number of items in questionnaire has been discussed, but we suggest including a 450 limited amount of highly relevant items to prevent exhaustion in subjects and make instruments 451 applicable to a wide range of age groups meanwhile obtaining adequate relevant information. 
